The Schiff-bases, I, II, III were prepared essentially by the condensation reaction between an amine, namely 2-amino-4-phenylthiazole, and an aldehyde: benzaldehyde (I), pchlorobenzaldehyde (II) and p-nitrobenzaldehyde (III) in 1:1 molar ratio. The metalcomplexes of Fe 3+ , Co 2+ , Ni 2+ , Cu 2+ , Zn 2+ and La 3+ were also synthesized. The structure elucidation was based on: elemental analysis, IR, UV-Visible, 1 H NMR and MS spectral analyses.
Introduction
The twentieth century has been characterized both by a drastic reduction in the mortality caused by infectious diseases and by a rise in the control of neoplastic pathologies. Nevertheless, microorganisms and viruses, on the one hand, and tumors, on the other, still represent a dreadful menace to men's health and therefore, for a more efficient control, require the steady development of novel and more powerful drugs (1) (2) (3) (4) (5) (6) .
Chemists have reported on the chemical, structural and biological properties of Schiff-bases, which are characterized by the -N=CH-, azomethine group (7) (8) (9) (10) (11) (12) . Vicini et al. (13) synthesized different compounds bearing an azomethine linkage and evaluated in- Metal complexes of Schiff-bases derived from substituted salicylaldehyde and heterocyclic compounds containing nitrogen, sulphur and/or oxygen atoms as ligands are of interest as simple structural models of more complicated biological systems (14) (15) (16) . Chiral ligands were prepared by the condensation of salicylaldehyde or 5-tbutylsalicylaldehyde with 1, 2-diaminocyclo-hexane in ethanol (17, 18) . Metal salen complexes were prepared by the treatment of the ligands with Cu 2+ or Ni 2+ salts.
Mercury, as one of the most hazardous heavy metals in the environment, can be potentially removed by salen metal complexes for environmental remediation and the resultant bimetallic complexes may be used as chiral mercury reagents.
The interest in transition metal-complexes of Schiff-bases continues not only due to the interesting structural and bonding modes they possess but also due to synthetic flexibility, selectivity and sensitivity towards the central metal atom in addition to their varied industrial applications (19, 20) .
In the present work three Schiff bases were prepared by the condensation reaction between the aromatic amine 2-amino-4-phenylthiazole and aldehydes, namely benzaldehyde, p-chlorobezaldehyde and p-nirtro benzaldehyde. Some ligand metal-complexes were synthesized and characterized by physicochemical and spectral analyses. Some title compounds were subjected to γ-radiation and further spectral investigation was performed.
Experimental

Materials
All the employed chemicals were Merck-Germany, products. The Schiff-base implemented amine is 2-amino-4-phenylthiazole and the applied aldehydes are benzaldehyde, p-chlorobenzaldehyde and p-nitrobenzaldehyde. Metal-complexes were prepared by using the metal salts: Fe(NO3)3.9H2O, Co(CH3COO)2.4H2O,
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EFFECT OF γ-RADIATION AND CHARACTERIZATION… Ni(CH3COO)2.4H2O, Cu(CH3COO)2.H2O, Zn(CH3COO)2.2H2O and LaCl3.7H2O.
Solvents and other used chemicals were of highly pure grade.
Instruments
The IR spectra were recorded by Perkin Elmer 57928 RXIFT-IR system.
Electronic absorption measurements were performed by Perkin Elmer lambda 35
UV-Visible spectrophotometer. The 1 H NMR spectra were carried out by Varian, Gemini 200 MHz spectrometer. Hewlett Packard MS 5988 spectrometer was used for mass spectrometry. Thermal analysis was applied by Shimadzu 50. Gamma-cell 220A was used for irradiation processes. Conductance Engineered System, U.S.A, was employed for the conductometric titration and molar conductance measurements.
Conductometric measurements
Further insight concerning the structure of these products was gleaned from a consideration of conductometric measurements. Thus, the conductometric titration is performed by titrating 25 ml of 1x10 -3 M metal ion solution with increasing volume of 1x10 -3 M complexing agent solution (Schiff-base derivatives) and the conductance is then recorded after stirring the solution for about 2 min.
By plotting the conductance value, after correction for dilution as a results of addition of chelating agent, VS milliliters of the reagent added applying the least square equation for Y values according to the following equation (21) Y= m X + b where Y is one variable, X is the other, m is the slope of curve and b is the intercept on the ordinate (y axis) Y usually the measured variable plotted as a function of changing as shown in Figs (1) . The titration curves are smooth straight lines for all the points, and the well defined breaks are coincident with the steochiometric ratio of complexes formed in solution. The data are in good agreement with the (1:1) molar ratio suggested for these adducts. 
Volume of ligand (ml)
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The Schiff-bases (I-III) were prepared by condensation reaction in which the aldehyde, 0.1 mole, was dropwisely added to the amine, 0.1 mole, with continuous stirring. Thereafter, the reaction mixture was heated at 100°C for about 10 min in presence of 5 ml ethanol or acetic acid. The isolated yields were purified by recrystallization from a solvent, which gave analytical data see Table ( 1).
Table (1): Analytical and physical data of Schiff-bases (I-III):
Metal-complexes were prepared by the addition of the equimolar amounts of metal salt solution, 0.004 mole, to the Schiff-bases 0.004 moles in 25 ml ethanol.
Thereafter, the reaction mixture was heated under reflux for 6 h. The solvent was then allowed to evaporate at room temperature and the obtained solid was filtered and washed with dry ethyl ether, Table ( 2).
A complementary study based on the electronic absorption spectra and the magnetic moment measurement of metal-complex, via Faraday method (22) , was employed to envisage the coordination geometry. The UV-Visible absorption within, λ max = 200-1100 nm, was examined for DMF 10 -5 M solutions in the UV-and 10 -3 M in the Visible-sector at room temperature. Meanwhile the molar conductance of metalcomplexes was detected in 10 -3 M DMF solutions at room temperature.
Irradiation process were carried out for 10 -5 M in the UV-sector and 10 -3 M in the Visiblesector DMF of selected synthesized substances by an integral gamma dose of 30 kGy at a dose rate of 1.2 Gy s -1 under ambient conditions. The post-radiation aftermath was followed up by UV-Visible spectral analysis at the above mentioned concentrations. The synthesized compounds were also tested for the antimicrobial activity using ampicillin as a reference (23) .
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Results and Discussion
Schiff-base structural analysis
Elucidation of the chemical structures of the prepared Schiff-bases (I-III) were based on the elemental, Table 1 , IR, UV, NMR and MS spectral analyses.
IR -spectra
The stretching vibration bands of the Schiff-bases I, II and III, respectively, are assigned as follows: 3060, 3086 and 3062 cm -1 for the stretching vibrations of the aromatic C-H bands; 1610, 1602 and 1602 cm -1 for vN=C; 1526, 1526 and 1520 cm -1 for vC=C; 1326, 1330 and 1336 cm -1 for vC-N; 766, 774 and 768 cm -1 for vC-S-C.
The weak stretching bands at 2973 and 2865 cm -1 of II, and at 2944 and 2858 cm -1 of III are ascribed to the δC-H stretching vibration mode of the azomethine group. The deformation mode of the vibration bands at 1402 and 1488 cm -1 are accounted for the C-H bond and the band located at 824 cm -1 can be attributed to the vC-Cl in II.
Meanwhile, the band at 768 cm -1 can be referred to the out-of-plane deformation of the C-H bond of the 1, 4-disubstituted benzene ring in III. The IR frequencies are listed in Table ( 3) 
The MS-spectra
The mass spectra of the three Schiff-bases I, II and III displayed the followings:
The molecular peak is respectively as follows for I, II and III: 264 (40.8%), 298 
Metal-complex structural analysis
Six metal-complexes were prepared for each synthesized Schiff-base: Ia-f, IIa-f and IIIa-f employing the metal ions Fe 3+ , Co 2+ , Ni 2+ , Cu 2+ , Zn 2+ and La 3+ , respectively. The structure recognition was based on the elemental, Table ( 2), and spectral analyses.
IR-spectra
Comparing the common bands, it is observed that the complex bands shift to lower or higher frequency. Furthermore, metal-nitrogen bonds were found common in the prepared coordination compounds.
For Ia-f, with respect to the order of metal ions, the weak broad bands at 3348, 
UV-Visible and magnetic behavior: coordination geometry
The Both tetrahedral and high-spin octahedral Co (II)-complexes Ib, IIb and IIIb possess three unpaired electrons, however, they may be distinguished by the magnitude of deviation of μeff from the spin-only value (25) . 
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The measured magnetic moment for Ni (II)-complexes Ic, IIc and IIIc, μeff = 2.84-3.18 B.M., is of high-spin at room temperature and consistent within the observed normal range for octahedral Ni (II)-complexes. (26) The suggested configuration is supported by the appearance of three bands within the region λ max =375-498 nm in IIc and IIIc As the ground state of Ni (II) in an octahedral coordination is 3 A2g, the exhibited bands may be assigned to the 3 A2g(F) → 3 A2g (P) transition.
The measured magnetic moment for Cu (II)-complexes Id, IId and IIId, μeff= 1.7-1.85 B. M., at room temperature is consistent within the range normally observed for distorted octahedral (27) . The 2 Eg and 2 T2g states of the octahedral Cu +2 ion (d 9 , 2 D term) split under the influence of the tetragonal distortion due to ligand field and Jan-teller distortion effect. (28) The signal appeared at δ 9, 8.8 and 8.4, respectively, was of lesser intensity than seen for the azomethine proton in the ligands. The multiplet signals at δ 7-7.6 in Ie and IIe spectra and at δ 7.1-7.9 in IIIe spectrum are attributed to the aromatic protons in the two different phenyl rings. The acetate methyl proton displayed a signal at δ (29) . Further, the excitation energy received by the aromatic systems is channeled to relatively low-energy triplet excited states which have a low probability of dissociation (30) . This is also confirmed for nitrobenzene as radiolysis yields which are low compared with nitromethane (31) .
Nevertheless, the presence of the aromatic ring does not stabilize the aromatic halide. This is mainly due to electron scavenging with formation of an aromatic radical and a stable halide ion that may be later converted to a halogen atom during 50 EFFECT OF γ-RADIATION AND CHARACTERIZATION… ion neutralization (32) . Analogues to the γ-radiolysis of acetone at a relatively low dose rate, 0.81 Gy s -1 , DMF methyl radicals may produce similar products, e.g. H2, H4 and CO, and also attack the substrate giving various yields (33) .
Generally, the impact of irradiation was explicitly noticed in the resolution of the fingerpoint of the ligands I, II, III. Contrarily, the phenylic transition region within λ max =200-260 nm, revealed better and numerous resolved species, whereas, within λ max =260-320 nm, less resolved and larger absorbance features were detected in association with the disappearance of the C=N n-π * transition at 330 nm. This may shade light on the generation of various aromatic structures in addition to the formation of longer and diverse conjugated systems as a result of change in the azomethine bond and the likelihood of aromatic radical-radical recombinations. Simulating the MS yields, as a first approach, three potential radiolysis products may be suggested (34) :
Postulated radiation-induced species
The metal-complexes Ia-d and IIa-d displayed rather similar behaviors within the region λmax = 200-340 nm where the phenylic transitions exhibited much lesser absorbance with better resolution, whereas the π-π * transition sector showed better resolution, whereas the π-π * transition sector showed distortion in the structure with slight decrease in the general absorbance. On the other hand in the case of the metalcomplexes IIIa-d, the region of the phenylic transitions demonstrated steadiness in absorbance with obvious decrease and distortion in the π-π * transition sector. This may suggest that a fragmentation in the conjugated systems took place as a result of methyl radical attack aided by the withdrawing group NO2.
In the visible region at a concentration of 10 -3 M, Ia gave two strong bands at λmax = 367 and 581 nm characterizing the presence of Fe (III) ion. By γ-irradiation the two bands completely disappeared suggesting the decomposition of the coordination structure. Similar observation was reported for Ib and Ic within the region λmax = 350-450 nm. Meanwhile, Id showed some bands in the region λmax = 350-500 nm that turned out much less resolved by irradiation, probably by the generation of various species. Less resolved but persistent shapes were also noticed in the region λmax = 350-500 nm by irradiating II-and III-complexes.
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It is evident that, distortion of the complex structure by irradiation definite at the applied conditions resulting in the formation of several structures (35) .
Thermal stability
The Fe-complex Ia exhibited a four-staged thermogram. A weight loss of 3.74% at 130 o C was accounted for one molecule of the coordination water. Two next steps showed weight loss of 11.41 and 11.8%, respectively, within the ranges 130- adduct. A residue of 6.23% proved thermal stability up to 1000 o C.
Antimicrobial activity
The synthesized metal-complexes were tested, using ampicillin as a reference, while dissolved by 1g/ml DMSO. Against the Gram-positive Bacillus subtilis (NCTC-1040), IIId showed very high activity, whereas IIb showed significant inhibition; IId revealed moderate inhibition, and Ia-c and IIIb,e exhibited weak inhibition. Further, against Streptococcus pyogenes (ATCC-19615), IIb showed significant inhibition, whereas IId and IIIb-d revealed weak inhibition.
The Gram-negative bacteria displayed the following: for E. coli, Ic showed significant inhibition, whereas IIb revealed moderate inhibition and IIIb,c gave weak results. For Clostridium, Ic and IIId showed only weak inhibition.
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The metal-complexes were also tested for the antifungal activity using Clofran as a reference. For Aspergillus fungatus, IIb showed significant inhibition whereas IIId revealed moderate activity.
Conclusions
The elemental and spectral analyses confirmed the proposed chemical structures of the synthesized Schiff-bases I, II and III and metal-complex derivatives Ia-f, IIa-f
and IIIa-f. The broadness and shift to lower IR frequencies of the azomethine group evidenced the role of the group in the coordination process. The involvement of coordination water in the coordination sphere was also asserted by the TGA results.
The UV-Visible spectra reported data in association with the magnetic behavior of metal-complexes suggested the dominance of the octahedral arrangement except Cucomplexes which displayed distorted octahedral geometry.
The γ-irradiation process revealed rather stronger influence on the metalcomplexes than the parent ligands indicating lesser radiation stability behavior of the coordination arrangement. The radiolysis of the ligand and metal chelates substrates as well as the employed solvent was discussed and some presumably formed species were postulated.
The molar conductance values of the metal-complexes suggest the nonelectrolytic behavior and the involvement of the acetate group, in the acetato complexes, in the coordination sphere. The molar conductance results indicated also the 1:1 electrolyte behavior in the case of If, IIa and IIIa and the 1:2 electrolytes to IIIf suggesting the ionic nature. On the other hand, some metal-complexes demonstrated substantial antibacterial and antifungal activities. The Cu-complex IIId has been proved to be very highly active against Bacillus subtilis in reference with ampicillin.
